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From our range of Firebricks, 
High Alumina Bricks and Basic 
Bricks we are in a position to 
supply the correct type of 
refractory to suit all zones in 
Rotary Cement Kilns and also 
in Cement Coolers. Made in 
modern plants under carefully 
controlled conditions, all our 
refractory products possess the 
necessary properties for 
long and dependable life. 


‘Preheating and Inter- 
mediate Zones — 
Thistle, Nettle and Stein 
50 Firebricks. 


Burning Zone — 

Stein 63 and Stein 70 High 
Alumina Bricks and Stein 
Mag C Magnesite Chrome 
Brick. 


3% Copies of our Pamph- 
lets Nos. 1 and 2 will be 
gladly sent on request. 


JOHN G. STEIN & C° L'? Bonnybridge. Scotland 


Telephone: BANKNOCK 255 (4 lines) 
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ST E E L for economy 


in grinding media 


tis not the initial cost of the Grinding Media, but the FINAL COST PER 
TON OF MATERIAL GROUND that really matters. Steel Grinding Media 


—though more costly initially—are of much better wearing quality than iron or 





alloy. There is no scrap, no gaits or fins, and no risk of breakages in wet or 
dry grinding, as with cast iron. With their higher Brinell Hardness, Steel 
Bodies last longer and grind better than cast bodies. 


use SLUGOIDS (Regd. 532240) for ordinary grinding. 


‘« Slugoids ’’ have a length equal to their diameter. 


use CRETOIDS (Regd. 573298) for extremely fine 


grinding as with rapid-hardening cement. The most efficient media yet 
produced. ‘ Cretoids’’ in tests have produced greater output to the 
same fineness as other media, or a fixed output to much greater fineness 
than any other grinding body. 


SLUGOIDS are known in cement works all over the world. CRETOIDS are rapidly 
becoming just as popular, and will have an even greater future. 


HELIPEBS LIMITED, premicR woRrKS, GLOUCESTER, ENGLAND 


MAKERS OF FORGED STEEL BALLS, “HELIPEBS,”’ ““CRETOIDS,” “SLUGOIDS,” “CHROMOIDS.” 
Tedephone : Gloucester 24051/24052. Telegrams and Cables : “‘ Holpebs,’” Gloucester. 
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for all industrial 


requirements 


Air Washers and Heaters—Pneumatic Conveyance 
Air Conditioning and Dust Collecting Plant 


DAVIDSON & CoO., LTD. 


SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND 


LONDON - MANCHESTER 
GLASGOW - LEEDS - CARDIFF 
NEWCASTLE -: BIRMINGHAM 
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A SINGLE MACHINE 


We specialise in complete Kiln Firing Plants 
or in unit machines including Central- 
shaft Ball Mills, Trunnion Ball Mills, Ring 
Roll Mills, etc. We are prepared to supply 
to anywhere in the world. 


Also Mechanical Handling Equipment, 
Pulverised Fuel Installations, Crushing, 
Grinding, Air Separating, Drying Plants, 
etc. 













SH ‘REMA’ MANUFACTURING CO. LTD. - 


& CO. LIMITED 
‘SHEFFIELD 9 
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THE CHEMISTRY OF CEMENT 


Proceedings of the International Symposium 
held in London in 1952 under the auspices of THE BUILDING RESEARCH STATION 
OF THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH and the 

CEMENT AND CONCRETE ASSOCIATION 


908 pages. 


263 illustrations. Price £3; £3 2s. by post. 
15 dollars in Canada and USS.A. 


CONTENTS 


HISTORICAL: 
The early history of Portland cement 


in England, by P. Gooding and. 


P. E. Halstead (U.K.). 


CONSTITUTION: 

The tricalcium silicate phase, by J. W. 
Jeffery (U.K.). 

The dicalcium silicate phase, by R. W. 
Nurse (U.K.). 

Interstitial phases in Portland cement 
clinker, by Herbert Insley (U.S.A.). 

The ferrite phase, by G. Malquori and 
V. Cirilli (Italy). 

The alkali phases in Portland cement 
clinker, by Terry F. Newkirk (U.S.A.). 

Tricalcium aluminate, by Fred Ord- 
way (U.S.A.). 

Studies on the constitution of Portland 
cement clinker, by R. H. Bogue 
(U.S.A.). 


SETTING AND HARDENING: 


Structure of cement hydration com- 
pounds, by J. D. Bernal (U.K.). 

Reactions and thermochemistry of 
cement hydration at ordinary tem- 
perature, by Harold H. Steinour 
(U.S.A.). 

Reactions of cement hydration at 
elevated temperatures, by George L. 
Kalousek (U.S.A.). 


Physical structure of cement products 
and its effect on durability, by F. E. 
Jones (U.K.). 

Chemical aspects of the durability of 
cement products, by T. Thorvaldson 
(Canada). 


SPECIAL CEMENTS: 

The constitution of aluminous cement, 
by T. W. Parker (U.K.). 

Slag cements, by F. Keil (Germany). 

Expansive cements, by H. Lafuma 
(France). 

Oil-well cements, by W. C. Hansen 
(U.S.A.). 

Masonry cement, by Charles E. Wuer- 
pel (U.S.A.). 


APPLICATIONS OF RESEARCH: 

Thermodynamics of the cement kiln, 
by H. Gygi and F. Guye (Switzer- 
land). 

Influence of the fineness of cement 
raw mixtures on their burnability, 
by T. Heilmann (Denmark). 

Recent developments in the design 
and construction of concrete struc- 
tures, by A. R. Collins (U.K.). 

Development of cements for special 
uses in the United States, by Myron 
A. Swayze (U.S.A.). 


A valuable feature is the inclusion of more than 100 written 
or verbal contributions to the discussions on the papers. 


Obtainable from 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.1 
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FULLER 
PLANT 


for efficient 
cement production 








(British Patents Nos. 519,018, 519,057, 
° _ 580,583, 611,296) 


among its many advantages are 


(l) Effective air quenching. 

(2) Effective heat recovery, because secondary combustion-air passes through 
the hottest zone of the clinker bed. 

(3) Fuel savings by highly pees secondary combustion-air and by raising 
ignition speed of fuel. 

(4) High-temperature combustion-air permits low-volatile coal, and coal 
with high moisture content, to be used. 

(5) Increase in grindability of clinker. 

Take advantage of Fuller’s long experience in materials handling and cooling. 

A talk with one of our engineers may lead to more profitable operation. 


FULLER PLANT also includes Fuller-Kinyon Pumps for conveying cement raw material, bulk cement, 
pulverised coal and precipitator dust, etc., F-H Airslide Conveying System, Rotary Gate Valves, 
Material-level Indicators, Remote-control Panels, Continuous Cement Samplers, etc., details of 
which are available on request. 
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POLYSIUS Ltd. 
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-DAYLOR 
CIRCULAR DUST 


COLLECTORS 


The Mechanism shown above is standard and is robustly built 
for 24-hour operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used on Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 

With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Write or telephone to: 
100 VICTORIA STREET, LONDON, S.W.1. Telephone: ViCtoria 5677 





Pace x CEMENT AND LIME MANUFACTURE May, 1955 


A | T - Alite - Alumina - Refractoriness 
ee |; lk 

REFRACTORIES for 

CEMENT & LIME WORKS 


High Temperature Insulating Bricks 
“PEER” Air-Setting Refractory Cements 
““R” Quality Firebrick for lower temperature work and resistance to abrasion 


cE. J. & J. PEARSON LTD. 


STOURBRIDGE, ENGLAND 


fans 
for 


heavy duties 


Regardless of size— no matter what 
type—if it’s a fan for use in the Cement 
Industry contact Keith Blackman. 
Fans for KILN DRAUGHT 
SECONDARY AIR 
CLINKER COOLING 
DUST REMOVAL 
KILN COAL FIRING : : 
SACK CLEANING APPLICATION : induced draught 
CONVEYING for rotary cement kiln. 
BOILER DRAUGHT TYPE: ‘Tornado’ 100” dia. HIGH 
VENTILATING Tuiualionke om 
Write for the fully illustrated Booklet No. 25/31 DUTY: 110,000 c. ft. of gases per min. 


Keith Blackman Ltd 
MILL MEAD ROAD LONDON N17 


T.A. 7224 607 
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HEAVY DUTY GEARS 
FOR THE MAJOR INDUSTRIES 


Employing scientific engineering and 
metallurgical technique, we have, for 
well over a century, built up a reputation 
for the manufacture of heavy duty gears. 
Our products are in everyday use in all 
major industries, and our unique experi- 
ence in design is readily at your service. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 
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DUST COLLECTION 
IN CEMENT & LIME WORKS 










In all kinds of works producing powdered material, e.g., 
cement, lime, soap powder, flour, chemicals, fertilizers, 
““ Visco-Beth”” Automatic Dust Collectors have proved 
highly successful in getting rid of the Dust Nuisance. Waste 
has been eliminated, output increased, “‘ costs ” reduced, and 
buildings and machinery kept free from dust. 

So satisfactory have “ Visco-Beth” 
Automatic Dust Collectors proved 
that repeat orders have been received 
from several makers of cement, lime 
and other materials in powder, 
granular, or fibrous form. 


















We illustrate a “ Visco-Beth” Col- 
lector at the Shoreham Works of 
A.P.C.M., Ltd. 

Similar equipment has been installed 
by Messrs. Horrocks Lime Co., Ltd. 
Lancs. 
The “Visco-Beth ” system of Automatic 
Dust Collection is described. in a pro- 
fusely illustrated brochure, List No. 532. 
Write and we will send this. 














Consult us on your Dust problem. 









VISCO ENGINEERINGCO.LTD. STAFFORD RD. CROYDON 
@ @ ALSO MAKERS OF WATER COOLING PLANT AND AIR FILTERS @ © 








May, 1955 CEMENT AND LIME MANUFACTURE Pace xiii 





8 reasons 
for using 


MAGNECON 
HOT ZONE LININGS 


in your rotary Cement Kilns 


I Are not subject to chemical attack at highest 
operating temperatures. 


Will withstand kiln shut-downs without spalling. 









Will not disintegrate from thermal contraction. 
Have better than average hydration resistance. 
Will build up coating very rapidly. 


Are able to maintain coating during operation and 
during shut-downs. 


Will give increased cement production per lining. 





Will save maintenance time and cost. 


MAGNECON is recognised in many Countries as the 
ideal basic lining for the production of Portland Cement. 


CONSETT IRON CO. BA 
SO 





LIMITED 





DB CONSETT - CO. DURHAM - ENGLAND 
a 
TELEPHONES: CONSETT 34] (12 LINES). TELEGRAMS: STEEL, PHONE, CONSETT 
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The amount of air penetrating the bed 
of the FOLAX GRATE COOLER can be 
adjusted independently of the amount 
of air required for the burning in the 
kiln, and the cooler and kiln speeds 
are independent of one another. 


Other features are efficient heat re- 
cuperation, air quenching, effective 
cooling permitting immediate grinding, 
low head room, low power consump- 
tion and small maintenance cost. 


The FOLAX GRATE COOLER—the cooler with horizontal grate and positive 


conveying of the clinker—is supplied by : 


FL. SMUDTH « CO. in. 


105, PICCADILLY, LONDON, W.!. 


TELEPHONE: GROSVENOR 4100 (17 lines). 
TELEGRAMS: FOLASMIDTH, TELEX, LONDON. 
CABLEGRAMS: FOLASMIDTH, LONDON. 
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A Modern Works for the Production of 


Blastfurnace Cement. 
































A plant for the manufacture of Portland blastfurnace cement started pro- 
duction in Naples, Italy, in June, 1954, and is described by F. Cova in the June, 
1954, number of “ L’Ingegnere.’”” The works comprises a rotary kiln plant for 
the manufacture of clinker by the dry process and a plant for treating the blast- 
furnace slag from a neighbouring steel works. The availability of natural pozzo- 
lana makes it possible, if necessary, also to produce pozzolanic cement and thus 
ensure continuity of operation in case of shortage of slag. The capacity of the 
plant is estimated to be 420,000 tons a year. The general arrangement of the 
works is shown in Fig. I. 

The slag is ground in mills with a capacity of 40 tons per hour and is reduced 
to a size of 20 to 30 mm. diameter. 

The raw meal is ground in two “ Tirax ” hot-air-swept closed-circuit grinding 
mills, 9 ft. 6 in. diameter by 23 ft. 6 in. long. Hot air is provided by an oil-burning 
air heater, and the moisture content of the raw material does not exceed 8 per 
cent. The capacity of the grinding installation is about 424 tons per hour. The 
raw materials are supplied to the mills by four rotary feeders the speed of which 
is independently variable in order to obtain uniform composition of the kiln 
feed. 

The raw-meal blending installation comprises four cylindrical silos each of 
460 cu. yd. capacity. Raw meal from the grinding mill is distributed uniformly 
to the four silos by a rotary feeder, but the quantity delivered to each silo is dif- ta 
ferent in each cycle. For example, to start a cycle, one silo is empty, the second 1 
one-quarter full, the third half full, and the fourth three-quarters full. When 
the fourth silo is filled its contents are stirred by compressed air passing through 
nozzles in the floor and wall of the silo. The raw meal is then delivered to two 
large storage silos (each of 5,000 tons capacity), and a new blending cycle, this 
time in a different order, is started, as follows: the first silo is one-quarter full, the 


(25) c 
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second half full, the third three-quarters full, and the fourth is empty. Any 
batches of raw meal which, after blending, are still of an unsuitable composition 
can be returned by mechanical conveyors for re-blending, and still further blending 
can be obtained in the storage silos, thus ensuring that the kiln feed is as uniform 
as possible. 

The kiln is 426 ft. long by 11-8 ft. diameter and has a daily output of 550 tons. 
It is carried on five self-lubricating bearings and is driven by a variable-speed 
electric motor synchronised with the rate of kiln feed. An auxiliary Diesel engine 
is provided as a stand-by. A heat-exchanger is fitted at the firing end of the kiln. 
The clinker is air-cooled on a grate-type cooler and the hot air is used as primary 
air for combustion. At present oil fuel is used, but tests have been made with 
methane gas, a supply of which from natural sources may soon become available. 

The slag and pozzolana are dried in rotary dryers 9 ft. 6 in. diameter by 26 ft. 
3 in. long with a total capacity of 40 tons per hour. Hot gases carry the moist 
materials through the dryer, and the cooled materials are separated from the ~ 
solid particles in cyclones. The gypsum is ground in a tube mill with a capacity 
of 20 tons per hour. 

The cement is ground in compound mills 39 ft. 4 in. long by 8 ft. 6 in. diameter 
with a total capacity of 60 tons per hour. The residue is never higher than 2 


burnt mel a 
pyrites 9 a 


calcareo 
material 


that | bagging slant cement silos rail transport 


Fig. 1.—Arrangement of Portland Blastfurnace Cement Works. 
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per cent. on a sieve having 4,900 apertures per square centimetre. The cooling 
system is designed to increase the output of the mill and to reduce the danger of 
hydrating gypsum, which is likely to occur with rapid grinding and can lead to 
irregular performance of the mill. The cooling is done by spraying the interior 
of the mill with water so finely atomized that its evaporation is almost instan- 
taneous, and this lowers the temperature of the mill due to the heat absorbed 
by the water as it changes to vapour. Also, the relative humidity of the air 
in the mill is increased and the dissociation of gypsum dihydrate consequently 
reduced. 

























The cooling of the cement before storage is done in a vertical cooler, cylindrical 
in shape, and water-cooled externally. An internal counter-current (with respect 
to external water cooling) screw-conveyor helps to reduce the temperature of 
the cement to about 60 deg. C. 


The eight storage silos, each of 3,000 tons capacity, are discharged pneuma- 
tically and the cement is conveyed to two bagging machines. Each machine can 
fill 1,800 bags per hour, so that the total packing capacity is 180 tons per hour. 
A considerable proportion of the cement is transported loose by either road or 
rail transport. About 2,000 tons of cement can be despatched in twelve working 
hours. 


Among the instruments used is a ‘‘ Folaphone ” for controlling the grinding 
plant. This consists essentially of a microphone installed in the first chamber of 
the mill, which picks up and relays (after amplifying) sound signals permitting 
the identification of the various degrees of mill charging. The signals are received 
at a control point which automatically adjusts the rate of the feed to a predeter- 
mined quantity. The instrument provides also a permanent record of the opera- - 
tion of the mill. 


Production and Consumption of Cement in France in 1954. 















It is reported in a recent number of the French journal ‘‘ Genie Civil ” that 
the production of cement in France and Algeria during the year 1954 was 9,370,000 
metr.c tonnes, an increase of 3:5 per cent. compared with the previous year. 
In the Saar there were produced 282,000 metric tonnes which is a reduction of 2-4 
per cent. compared with the year 1953. French territories oversea produced 
1,650,000 metric tonnes. 


Consumption of cement in France and the Saar was 8,835,000 metric tonnes, 
an increase of 6°5 per cent. compared with 1953, and 825,000 metric tonnes 
were exported. Imports were very small. It is stated that the French cement 
industry has sufficient capacity to produce 800,000 to 900,000 metric tonnes 
per year more than the present demand. 
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The Chemistry of Portland Cement. 


SEVEN years ago the publication of the first edition of ‘‘ The Chemistry of Portland 
Cement,” by R. H. Bogne, the Director of the Portland Cement Association 
Fellowship of the U.S.National Bureau of Standards, was a notable event in the 
cement industry. A second edition* has now been issued within a few weeks of 
the authors’ retirement from the Fellowship, and will receive an equally warm 
welcome by those who require a clear exposition of the manufacture and chemistry 
of Portland cement and of research and the trend of ideas. The author attaches 
much importance to some of the research work now in progress, and says: 
“ During the last few years advances have been quickening in the field of cement 
chemistry which appear to be of such importance as to mark the introduction 
of a new era in the scientific approach to the problems of the cement industry. 
The fields of new exploration are concerned in a large measure with the ultimate 
molecular and crystallographic structure of the phases that constitute cement and 
its hydration products. The importance of these structures, determined principally 
by X-ray, electron-optical, spectroscopical, and thermo-analytical methods, is 
explained by the character of information that can be gleaned from their solution. 
With that information, the cement manufacturer will be given a new means for 
control in the production and quality of his product, designed to meet the advancing 
needs of the building industry, and the building engineer a new means of control 
in the formulation and utility of his concrete, designed to meet any combination of 
commercial requirements.”’ The titles of the chapters are as follows: History of the 
cement industry; Classification of cements; The manufacture of Portland cement; 
Early experimentation on the constitution of Portland cement; Methods of in- 
vestigation; Heat treatment in manufacture; The principal constituents of 
clinker; The combination of the cement components; Design and control of cement 
composition; Calculation of phase composition; The principles of high-temperature 
phase research; The techniques of high-temperature phase research; The system 
CaO-Al,0;-SiO,; system containing MgO with CaO, Al,O3, SiO,; Systems con- 
taining FeO, TiO, and P,O,; Systems containing Fe,O,; with CaO and Si0,; 
Systems containing MgO and Fe,O, with CaO and Al,0,; Systems containing MgO 
and Fe,O, with CaO, Al,O, and SiO,; Systems containing K,O; Systems contain- 
ing Na,O and Li,O and the alkalis with SO; Early studies on cement hydration; 
The system CaO-SiO,-H,O; Systems containing CaO and H,O with Al,O, and 
Fe,O,; The aluminate and ferrite complex salts; The heat of hydration; The struc- 
ture of hydrated cements; The setting of cement pastes; The hardening of cement 
pastes; External reactions of hydrated pastes; Tests for cement quality. There are 
hundreds of references to original work and to other publications. 


* Published by Chapman & Hall, Ltd., London. Price 132s. 
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The Flow of Materials from Bins. 
THE results of investigations in the flow of materials from bins is given by Mr. 
John K. Rudd (of the Richardson Scale Co. of the U.S.A.) in “‘ Rock Products ”’ 
for March 1954. 

It is stated that the most important factors affecting flow of materials are the 
diameter, the slope of the sides and the diameter of the discharge opening of 
the hopper, and the coefficient of friction, the ratio of lateral pressure, the density, 
head, and the shearing strength of the material. Temperature and moisture 
content may be indirectly accounted for or not allowed for if the sample tested 
is representative of the material. To start the flow only the forces acting on a 
central column of material extending up from the discharge opening have to be 


Vertical pressure 

pont ad heod for 1/9” 
polystyrene cybes in 
hoppers of 10" base 
diameter ond various 
side slopes 
JANNSSENS Equation: 
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Vertical Pressure ot Base-'b. per sq ft. 
Fig. 1 
considered. Material flowing from a confined area should be classified as either 
cohesive or non-cohesive. The flow of the two classes is so different that it 
is best to consider them as two different problems. There is a minimum discharge 
opening for any given cohesive material in any given hopper or bin. 

Thiee investigations have been made, including (1) Measurements of the 
pressure created by a head of material in hoppers with vertical and sloping sides. 
These tests were made primarily to check Jannssen’s equation for pressures in 
circular straight-sided hoppers, and to see how far the equation applied to hoppers 
with sloping sides. (2) Investigation of lateral and vertical pressures created by 
materials in bins of different shape. Lateral and vertical pressures, under a 
given head of liquid, are always equal. This is not true for solids because of the 
friction between particles and cohesion. (3) Investigation of the mechanics of flow. 
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Jannssen and Airy both evolved equations for the pressure exerted by material 

in straight-sided bins and hoppers. Jannssen’s equation is 
Kp'h 

P,= ie ie R_ ]} where P, is the pressure on the base in Ib. per square foot, 
R is the hydraulic radius (ft.), K the ratio of lateral and vertical pressures in the 
bin, »’ the coefficient of friction of the material against the wall of the bin, / the 
height of material in the bin above the base (ft.), and w is the specific weight of 
material (Ib. per cubic foot). Airy’s equation is 


wa _ vith e — , where D is the diameter of 


— K(u+p) ( 2h [- se 

+2 (un!) me 
the discharge, yu’ the coefficient of friction of the material against the wall, and 
p is the coefficient of friction of material against material. Jannssen’s equation 
was chosen because it seemed fundamentally more sound, and also it is much 
simpler. 

To check Jannssen’s equation, a small straight-sided hopper and hoppers 
having 5 and 20 deg. slopes from the vertical were built. An hydraulic cell was 
placed under the hopper at the discharge opening. Tests were made using } in. 
polystyrene granules, Portland cement, and dry mash feed. Pressures on the 
full discharge opening were determined for known heads of material in the hopper. 
Results of the tests with the circular straight-sided hopper agreed with theoretical 
values obtained from Jannssen’s equation, but they also indicated that Jannssen’s 
equation did not apply to hoppers with sloping sides. 

After preliminary tests, it was thought that a more general equation than 
Jannssen’s could be written and which would apply to hoppers with sloping as 
well as straignt sides. K (the ratio of lateral to vertical pressure of the confined 
solid) would have to be found. K has a theoretical basis, as shown by Rankine, 
oO = Smee where 8 is the angle of repose. However, this applies only 
to materials in an unconfined condition. So far only a few values of K for confined 
materials have been determined and published, and those by Jannssen for dry 
grains. To get values of K a device was made consisting of a tank into which 
is placed a cylinder with walls of extremely thin flexible rubber and with rigid 
ends. A sample of material is placed in the cylinder and the cylinder installed 
in the tank. A pressure is then established inside the tank to produce a known 
lateral pressure on the sample. A vertical pressure is then applied by a piston 
on top of the cylindrical sample. Vertical pressure is increased until the rubber 
walls start to give way. At this point the vertical and lateral components have 

Pr 
'?P, = K. 

It was found that K varied with the height of the material in the hopper and 
the diameter of the hopper. Therefore, in determining K, the height-to-diameter 
ratio of the cylinder was chosen to comply with the shape of the hopper. 


been determined. Thus 
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With the values of K determined, it is possible to check test results with 
theoretical figures, and to draw test and theoretical curves (Fig. 1). From this 
data it is believed that a general equation can be evolved. 


Fig. 3.—Material Immediately after Fig. 4.—Material During Discharge. 
Opening Gate. 


To study the flow inside bins, a bin was built with a glass front, a metal back, 
an adjustable discharge opening, and tapering lower sides. Cohesive and non- 
cohesive materials, and bins of several shapes, were used, and slow-motion pictures 
were taken of the flow of material. 

These tests indicate that (1) A céntral column of flow exists above the discharge 
opening and is as wide as the opening. If material was being put into the bin 
at the same rate as it was being withdrawn, material outside the area of the 
central column remained static. (2) Material flows into the area of the central 
column as soon as the central column is discharged (Figs. 2 to 4). (3) With 
cohesive materials a central ‘‘ plug ’’ moves out when the discharge gate is opened, 





Pace 32 CEMENT AND LIME MANUFACTURE May, 1955 


Fig. 5.—Material Before Discharge. Fig. 6.—Material after Central 
Column had been Discharged. 


and may leave a hole (Figs. 5 and 6). To get further flow in this case requires - 
rapping or hammering on the bin. 


It is believed that flow occurs when a stress is set up that overcomes the shear 
strength of the material. It is possible to find the shear strength of a material 
in any shape of bin. Apparatus has been designed that will permit its determina- 
tion by measuring the force required to make a known plug of material separately 
shear from surrounding material. The amount of force required depends on 
the characteristics of a material and on the shape of the bin. When force and 
shear strength are both known, conditions governing flow can be predicted. To 
confirm theoretical findings, it is proposed to build experimental hoppers, one 
with a discharge opening that will peimit flow, and another with a slightly smaller 
opening that will not allow flow. 


New Cement Works in Peru. 


A new cement works at Chilca, owned by the Compania de Cémento Chilca, 
S.A., was recently inaugurated by the President. The works is about fifty miles 
from Lima, and has a capacity of 250 tons a day. 
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WHICH OF THESE IS YOUR 
CONVEYOR BELT PROBLEM? 


YOU'LL FIND THE ANSWER to every conveyor problem in the 
wide range of Conveyor Belting by Goodyear. Whatever the trouble 
there’s a Goodyear Belt specially made to resist its destructive effects. 
Ask our technical staff to help you decide which is the best Goodyear 


Conveyor Belting for your purpose. 


RUGGED CONSTRUCTION OF 
GOODYEAR BELTING 


A — Cover compounded to suit the duty. 

B — Breaker fabric to improve bond 
between cover and carcass—when 
required. 

C — Plies of close-woven duck, inhibited 
against mildew. 

D — Skim coat between plies prevents 
separation. 

E — Rugged edge cover resists wear. 


GOOD, YEAR 


INDUSTRIAL RUBBER PRODUCTS 
CONVEYOR BELTING : HOSE « V-BELTS - TRANSMISSION BELTING 
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The Design of Shaft Kilns. 


SuafFT kilns and possible improvements in their design and operation are discussed 
in “ Zement-Kalk-Gips ” for November, 1954, and a summary of the article is 
given in the following. 

Since in these kilns coal ash combines with lime from the raw material, varia- 
tion in ash content alters the lime ratio of the clinker. Although the average 
lime content of the raw material can be adjusted, the ash content of the coal is 
seldom evenly distributed. A lump of coal will leave an accumulation of ash, 
and several lumps of coal may coalesce to form very considerable pockets of ash. 
The clinker then contains under-limed and over-limed portions which can be 
distinguished under the microscope. The coal ash fuses earlier than the raw 
material, and the melt runs into the porous unsintered mass; the resulting agglom- 
erate surrounds and isolates the remainder of the ash and some of this never melts. 

“Reduced” clinker can accommodate less combined lime than oxidized 
clinker, and it possesses undesirable propertigs. The degree of reduction is 
usually stated in terms of the percentage of ferrous oxide, although metallic 
iron and ferrous sulphide are also present. The overall degree of reduction is 
normally about 0-5 per cent., but it can be 1 per cent.- The clinker is, however, 
a mixture of good, porous, rapidly cooled black pieces and dense reduced ones, 
so that individual lumps can be far more reduced than an overall analysis shows. 
The reduction problem could obviously be solved if pulverized coal could be used, 
since the ash would then be evenly distributed. It could also be solved if enough 
oxygen could be introduced during the burning of the powdered coal. 

The best method of determining the lime requirement is by igniting the raw 
material with a known amount of lime and estimating the free lime by the glycolate 
method. The same can be done with the coal ash after burning the coal in 
oxygen. 

A number of trials on pulverized coal have been made, using raw material 
in the form of pressed cylindrical pellets. The dimensional change of these pellets 
was small, but internal shrinkage gave rise to a porous and brittle structure. A 
pellet taken from any part of the burning zone was found to possess a thin clinkered 
surface layer, below which there was a yellow layer of lightly burnt material 
I mm. thick from which the coal had been burnt out, then uncalcined coal contain- 
ing raw material, and finally, in the core the violet colour which is formed at 
300 to 400 deg. C. The burnt zone later moved ringwise until the whole pellet 
was fired right through. The explanation given for the porosity is that the core 
shrinks towards the skin first formed on the clinker. After firing, there is a 
brittle structure of adhering shells. 

Examination of the half-burnt granules pointed to the conclusion that the 
formerly often-disputed Hauenschild reaction CaCO,+C-—>CaO+2CO must have 
played a decisive part. The coal did not burn primarily with air but with the 
carbon dioxide from the limestone, forming carbon monoxide which escaped at 
the surface of the granule and only then burned in oxygen to carbon dioxide. 
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There was complete absence of unburnt coal residue, which normally occurs in 
overburnt clinker and causes a strong reduction of its surroundings. Another 
striking phenomenon was that the clinker no longer showed the usual strong 
inclination to ball and become hardened under its own weight. The greater part 
of the clinker remained in a spongy brittle form which was very easily 
broken up. 


This excellent clinker, however, resulted in another difficulty. The content 
of the kiln had become so light that “chimneys” formed in the charge and 
material was liable to fall straight from the kiln mouth to the hearth, and the 
emptying chambers became choked. The fire was stifled and could not be kept 
stable, even with extra fuel. This occurred in all the initial trials, and it became 
clear that the older type of grate could not be used. The essential requirement 
is an even descent of the content of the kiln over the whole cross-section, and 
this must apply to clinkers of varying density produced by inattention on the 
part of the burner. 


A number of different types of grates, including spirals, were tried and the 
conclusions were that air must be equally distributed over the whole cross section, 
the clinker must be of uniform size, and the grate must be of such form that the 
clinker does not fall through. A suitable grate consisted of stepwise members 
allowing the clinker to feed into emptying mechanism working in conjunction 
with a comminating device in such a way that there was always enoughcomminated 
material remaining to support the contents of the kiln. 


The final trial grate was an adaptation of a producer grate. It was first tried 
in the cold by feeding finely broken clinker and withdrawing it; an absolutely 
uniform rate of sinking of the clinker surface was achieved (a photograph shows 
a match-box remaining on the same spot during the descent). Burning tests 
with pulverized and unground coal also gave entirely undisturbed continuous 
working, without any tendency to the formation of ‘‘ chimneys,” even with weak 
firing. Moreover, regulation of the firing was greatly facilitated and, in the case 
of the pulverized coal, the greatly decreased external shrinkage did not necessitate 
that the funnel shape adopted for the burning zone be so constricted as with 
the unground coal. The coal consumption was reduced from 1,100 to about 960 
kilocalories per kilogramme of clinker, and this was attributed to the even dis- 
tribution of air, since the carbon monoxide content of the exit gasses was about 
the same in the middle and at the edge. Usually there is excess of air with no 
carbon monoxide at the edge and much carbon monoxide at the centre. The 
clinker was uniform, it contained hardly any underburnt material and only 
0-2 per cent. FeO, and it was easily crushed. Its properties cannot yet be 
reported on. 


Experiments have been carried out with a view to achieving a further lowering 
of the coal consumption by decreasing the loss of carbon monoxide. This can 
be done if the granules are covered with a shell of raw material not containing 
coal. The tests were made by -E. Spohn at Heidelburg. 
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Will. . 
Linings 


manhole doors and frames. 
We also make wear-resisting 


castings for many applications 
in gas works, shot blasting, 


coke crushing, mining 
machinery, etc. 
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MISCELLANEOUS ADVERTISEMENTS, 


SCALE OF CHARGES. 


Situations Wanted, 3d. a word ; minimum 7s. pe. 
Situations Vacant, 4d. a 

Box number Is. extra. The Rescate a 1, 
answering noti- 
fication of Vacancies Orders I 1952. “Other miscel miscel- 
laneous advertisements, 4d. a word; 10s. minimum. 
Advertisements must reach this office by 
the Sth of the month of publication. 


FOR SALE. Five-ply open-topped kraft paper sacks. 
Size 37in.x 18in.x 4in. Once used, but in perfect 
condition and ideal for lime and similar materials.— 
H. Raigoff, Ltd., Lam cot prs Street, Hebburn-on-Tyne. 
Sack manufacturers and merchants. ‘ 


PRECAST 
CONCRETE 


METHODS OF MANUFACTURE 


The 8th edition of ‘ Concrete 
Products and Cast Stone,” by 
H. L. Childe, has been largely 
re-written and now gives details of 
production-line methods of manu- 
facture, the manufacture of cellular 
(‘‘gas’’ or ‘‘ foamed ’’) concrete, 
and other recent developments. 
Gives full information on the 
methods used by leading manu- 
facturers for the production of 
precast concrete products and cast 
stone. 
The chapter headings are: 
Produced in Sheet Steel Materials; Grading and Proportion- 
in all thicknesses from 21 ing; Water Content; Measuring 
gauge to 1”. For easy Materials; Mixing; Casting and 
handling, all products Consolidation; Surface ‘Finishes; 


are packed in bundles of 25 or 50 
according to weight and marked to 
customer’s specification. 
SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


FLOUCH GARAGE and 


ENGINEERING COMPANY 


- HAZLEHEAD near SHEFFIELD 
YORKSHIRE 


Curing; Reinforcement; Transport; 
Storage; Moulds of Wood, Plaster, 
Gelatine, Sand, Metal and other 
Materials; Methods of Manufacture; 
Measurement and Quantities. 


272 pages, 252 illustrations. 
Price 8s. 6d. (by post 9s. 3d.) 
2 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 


14 DARTMOUTH STREET, LONDON, 
S.W.1 
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Measuring Solids Transported in Water. 


AN instrument for measuring the amount of solid matter carried in a trans- 
porting fluid has been developed by Tobi, N.V., Amsterdam. The instrument 
is based on the principle that the conductivity of a mixture of fluid and solid 
matter is a function of the concentration of solid matter in the fluid, where the 
electrical conductivity of the fluid and the solid matter are different. 


The instrument includes two continuous-flow measuring cells, the electrodes 
of one being immersed in the pipeline where solid matter is being transported 
hydraulically, and the electrodes of the second (reference) cell are immersed in 
fluid at a position where solid matter is not being carried. The resistances of the 
measuring cell and reference cell are compared through a bridge connection in an 
electronic amplifier. Variation of the conductivity of the fluid has no appreciable 
influence on the function of the instrument. The out-of-balance of the bridge 


is entirely a function of the percentage of solid matter in the fluid. By combining 
the output-signal of the meter with the signal from an electro-magnetic flow 
meter, measurement of the flow of actual solids can be obtained, and a recorder 
calibrated in litres or cubic feet per minute is provided for this purpose. Experience 
has already been obtained with the measurement of sand transported by a suction 
dredger, and the use of the apparatus in other industries is anticipated. 

The apparatus (above) consists of a detector (D), an electronic amplifier (A), 
an indicator (I), and a recorder (R). The amplifier (A) and, through the amplifier, 
the detector (D) are connected to the line. The flow signal from the detector is 
conducted to the amplifier by a separate cable which limits the distance (x) to 
about 30 ft. If part of the amplifier is built into the detector housing, this dis- 
tance can be greatly increased. The cable connections (y) and (z) from the amplifier 
to the measuring instruments can have a length of several miles. The apparatus 
is distributed in the British Commonwealth by Mr. S. A. Stanley Palmer, Maxwell 
House, Arundel Street, London, W.C.z. 
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Research on Lime. 


The first general meeting of the Chalk, Lime, and Allied Industries’ Research 
Association was held on March 9 at the Association’s offices at 73 High Holborn, 
London, W.C. The Association, which works under the egis of the Department 
of Scientific and Industrial Research, has been formed to conduct co-operative 
research. Mr. W. L. Clarke was elected chairman and Mr. M. W. Hall vice-chairman. 
Mr. G. E. Bessey has been appointed director of research. 


A Kiln 500ft. Long. 


A rotary cement kiln 5ooft. long by 12ft. diameter is being made by the 
Allis-Chalmers Manufacturing Company, of Milwaukee, U.S.A., for the Ponce 
Cement Corporation of Puerto Rico. The kiln is to be delivered at the end 
of this year, and will have a capacity of 4,300 barrels (about 700 tons) a day. 


Cement Production in Japan. 


During the year 1954 the production of cement in Japan was 10,600,000 tons, 
an increase of 1,900,000 tons compared with the previous year. The quantity 
of cement exported from Japan in 1954 was 902,000 tons. 


Cement Production in Western Germany. 


The production of cement in the year 1954 in the Federal Republic of Germany 
was more than 16,000,000 tons. The value of exported cement was 74,000,000 
DM., compared with 128,000,000 DM. in the year 1953. 


Cement Production in Iraq. 


A new cement works is to be built at Baghdad, and another at either Karbala 
or Hindiyah, Iraq. A cement works is already in operation at Baghdad, and two 
works are in course of construction at Mosul and one at Sarchinar. When these 
new works are in production the total capacity of all the cement works in Iraq 
will be more than a million tons a year. 


The Cement Industry in Canada. 


Among the developments in the cement industry in Canada are the following. 
A plant at Winnipeg is being extended, at a cost of 12,000,000 dollars, to produce 
an additional 250,000 tons of cement a year. New grinding plant, with a capacity 
of 280,000 tons a year, is being installed at Edmonton. A new works at Quebec 
city, with a capacity of 250,000 tons a year, is to the completed this year. A new 
plant, to cost 5,000,000 dollars, has been started at Edmonton. 
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‘GR’ REFRACTORIES 
meet every ROTARY KILN need 


Operational conditions in rotary cement kilns vary 
from plant to plant and because of this it is not 
possible to specify any single brand of refractory 
which is suitable or economical in all cases. To 
meet the varying requirements of users, General 
Refractories Limited manufacture a complete 
range of refractories including Basic, High 
Alumina, Firebricks etc. Full particulars concern- 
ing all these refractories are available on request. 


The G.R. Technical Organisation is at the service technical information 
of users who may require assistance on the selection on these and other GR 
and application af cement kiln refractories. products sent on request 


GENERAL REFRACTORIES LTD (Uh) 


GENEFAX HOUSE SHEFFIELD 10 * TELEPHONE SHEFFIELD 31113 
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“STAG” 
‘Stag’ Tube Mill | 
with Cromax Chrome 
TUBE MILLS sy Sar 


Bs. 

The ‘ Stag’ Tube Mill can be designed for the preliminary or fine grinding of 
either dry or wet materials. In the form of the Combination Mill, divided into two or 
more sections, it is most suitable for grinding cement clinker, raw materials, coal and 
several kinds of ore. 

All ‘ Stag’ Tube Mills are the product of many years’ experience in design, manufacture 
and operation of tube mills for many different duties, and are more fully described 
in our Publication No. 1, which will be sent free on request—please use the coupon. 


| Edgar AWiTsT F hs Limited To EDGAR ALLEN & CO. LTD, ED44:CL™ | 
MPERI? TAMA VAT Latah: Please send data on Tube Mills to : 


Position 


or this Booklet post the coupon to-day 
(Sey ee Re TARE ATE NANI CE MSH RI 
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